The majority of Atlantic salmon production takes place in marine production efficiency and welfare of the farmed fish.
107
Salmon behaviours in sea-cages have been extensively studied. Here, we synthesise the insights generated by these industry-scale 2. General overview of modern salmon production in sea-cages
136
To provide general context, we first provide a brief overview of the 137 extent of salmon aquaculture in sea-cages and typical culturing practices. 
255
Hungry fish remain at the surface in the feeding area after the feeding 256 period and fish fed at high intensities move towards the surface more 257 rapidly than at low intensities (Juell et al., 1994 ). The response rates of several pelagic fish species relies on visual contact (Glass et al., 1986) .
414
In contrast to mammals, the eyes of fish rely mainly on a relatively temperature pattern with warmest water in the surface layer during summer and coldest during winter was observed (A). In August (B), the salmon were attracted to the surface for feeding combined with a subgroup deep down that avoided the strong surface light. At night, all fish swam close to the surface where temperatures were most favourable. In December (C), a strong diurnal rhythm was observed with salmon choosing the slightly warmer deep water and avoiding high surface light intensities during the day and ascending towards the surface at night. Following the onset of continuous light, the rhythm disappeared and 'daytime' behaviour was observed continuously. In April (D), a reversed diurnal rhythm was evident with salmon in the 2-3°C warmer surface layer during the day and descending down to the artificial light sources at night. In June (E), the larger salmon (N 2.5 kg) avoided the high surface temperatures. The highest observed fish densities (2.6 × stocking density) were seen in April and resulted from a temperature preference and possibly high hunger motivation in spring. of the temperature, for the first 2 months in the sea (Fig. 3) . Similar the ability to maintain oxygen uptake rates in full-feeding Atlantic . The severe hypoxia is correlated to slack water conditions. From Vigen (2008 (Table 1) . followed by a descent away from the surface as feeding progresses.
725
The level of feeding motivation seems to be traded-off against the 726 light avoidance both during feeding and after or between meals.
727
Further, several long-term studies indicate that the trade-off between 728 surface light avoidance and swimming depth is modified by a seasonal 
804
Salmon followed over a production cycle in larger commercial 805 cages display similar patterns (Fig. 2) when feeding started as fish responded to pellets delivered at the surface by moving into surface waters (see Section 2.2). must be expected, with higher peak levels than normally seen today.
1164
Consequently, many of the current optimal salmonid farming regions
1165
(e.g. southern Norway, U.K., Tasmania, and the Chiloe Sea, Chile) will 1166 be exposed to a range of higher surface water temperatures above 1167 optimal thresholds in the summer months (N20°C). Concurrently,
1168
sites to the north or south of these farming regions will become 1169 optimal and warmer winter temperatures may lead to marginally 1170 increased growth rates throughout winter.
1171
Despite salmonids being among the most intensively investigated . Fish size used for illustration is 1.5 kg while negative effects of high temperatures are more pronounced in large compared to small fish. The more severe negative effects of high temperature in the Tasmanian data is due to long-term (N 3 months) experience of warm water at water depths experienced by the fish. In comparison, the worldwide data set is dominated by short-term high temperature experiences in combination with unknown temperatures below 6 m depth and to what degree the fish occupy these or the measured temperatures. 
